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(54) ABRASIVE AND POLISHING METHOD 

(57)Abstract 

PURPOSE: To form a highly reliable conductor film at 
a high polishing speed by forming a film composed 
mainly of a metal on a substrate having recessed 
sections on the surface to fill up the recessed 
sections and suppressing the occurrence of dishing 
by using a chemimechanical polishing method using an 
abrasive containing a chemical reagent and etching 
agent. 

CONSTITUTION: A substrate 12 to be polished is 
composed of a silicon substrate 21 and a silicon oxide 
film 22 and carbon film 23 successively formed on the 
substrate 21. After forming grooves for wiring, 
openings for continuous wiring, etc., in the film 22 by 
patterning the films 23 and 22, a titanium nitride film 
24 and copper film are successively formed on the 
surface of the substrate 12. The copper film 25 have 
recessing and projecting sections which are formed in 
accordance with the steps provided on the surface of 
the silicon oxide film 22 which is the base film of the 
film 2. An abrasive is prepared by dispersing silica particles as abrasive particles in a mixed 
solution (Cu etching solution) of a glycine solution and hydrogen peroxide solution and adding 
benzotriazole (chemical reagent) to the mixed solution. 




SI 



LEGAL STATUS 



http://www19.ipdl.jpo.go.jp/PA1 /result/detail/.../wAAAmnaiK2DA408083780P1.ht 2004/05/18 



Searching PAJ 2/2 v 

' [Date of request for examination] 13.10.2000 
[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3397501 

[Date of registration] 1 4.02.2003 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www19.ipdljpo.go.jp/PA1 /result/detail/.../wAAAmnaiK2DA408083780P1.ht 



2004/05/18 



<i9)0*n«Mnpjf(jp) 



#i^8 - 8 3 7 8 0 

(43) ^ffl 0 ^8^(1996) 3£ 26 0 



(51) Int. CI. 6 

H0 1L 21/304 

C2 3F 1/18 

// C09K 13/06 



3 2 1 M 
P 

9352- 4 K 

1 0 1 



F I 



mmm *is* 1 1 



O L 



(4121) 



(21) #H¥7-55290 


(7i)ffiHA 


000003078 












(22)J±S^B ¥fiJc7*£ (1995) 3J1 15 0 




«"*;ii*;n«fifT*Kajiii«n2#* 






(72)|g9!# 






(31) »«S|E6-159898 




1 1 hu 1 1 n«m^ E/j^ jR£»n 




(32)&5fcB ¥6(1994)7^12 0 




5S#*tJ|C2:i3f »BB»-fe ^ * - 1*1 




(33)«5fe«li!5S 0* (J P) 


(72) 


















SgfcttJlESflFft BHJS-fc V * - 






(72)3g9§# 










#sjn*jii«m#E/j^jit«i«ri#ifi 














(74)ftSA 














(54) i&m<D4,m wam»£tmmjt& 



(57) [£jft] 

lift] *%Wlt. 7 4 yf>'# , aX&.t:ifM^ *^ 

*BfclHI»**i-3»*±tel^l!fl»«:£*i- 
iSi. 8UK&«££j£#i:-t5$miRj£;l- 5r tie 

ri»EIH»rt»ci»«:«*»*i-SXe4:SrA«i-5wi: 





1 

sfiiE&Js t -r s tm t s r t \z x <o mis 
# t i- s *m ox - y ^- ^ t $r + 5 «f mm & m v > 

&o 

000~3/10 0©ffilT-fe5!l* 
35 2 * tz 14 3 fE«05f«*ffi 0 
[19*^6] SfH5&R^W4fcf4W^-Cfet) x til 

1 m&<nmmx&o 30 

[ft** 7 ] *ElcDDtt*:*"-*-5SflE±K:, 1itifE[yJS& 
iuiE&R «r 1 I"***** t KJ&i- 5 r t 4 «3 striS 

So 

'/-A<£ fctt^CR^Sr'S-g-r SIS* 1 ! 8 !2i£<7?WS 



HP?8-8 3 7 8 0 

2 

1 0 0 0 1 ] 

[0002] 

[&3f5tf>S£ffi] iS¥» L s I oBS&flHt, *tttg{fc©fc 
TCMPi*Ht5) (4. t©i5«UWb©g 

xa^*5»t5»iB*6»««>¥a{b, m. 

(4, 0>J*.»4\ C. W.Kaantab-^ K.D.Beyer tl:±otI 
^£;ft/CV^5 (VMIC Conference 1991 p. 144 C. W. Kaanta 
et. al. , U. S. PatentNo. 4944836 Beyer et. al. ) „ 
[0 0 0 3] £fc, L S I <0^mit<omM^b. &3lS4 
9±.m&M\zQzm£ixX\,TZA 1 4 t> fcffiV^tft-S: *Ti" 
6Cu!d««ffc*EIWWfc LT^W$^TV>5„ C u 14 
KJSt£^^y^>^l-£3taX;&SESi^fc3CD-C N 
C u LT#3v^}#-g-|CCMPftflf£*iJffl L 

2 - 2 7 8 8 2 2 4§-4*««£i::«fc OPI^^^tv^. :o 

^tc*3^T(4, mm®.*. m&&m<n>*r^— vm., *s 

[0 00 4] 

l«Cu?rxyfym^iS:#< LTCuOi 

I E^5r^fi£-rsw* 5 asiT-fo5>o 
[0 0 0 5] CMPft«*:3Mfflbfc.WEISlJ|griElC. 

L S I EH$Tfl5J5£-r5tf>riSEgiT-fe3. ^blc, CMP 
[0 0 0 6] ^WI4*^5-SJCS^Tft$ixfctro-C 



3 

[0 0 0 7] 

^l'J;«9^pi:, l!fl»<D*K:ittfci-5BI«:3b*J:<» 
t?-e-fcCMPSrB*Bfc*Wl,T, 3FS#J<0 5 

[0008] -rfc*>*>, mm\zwnzft-f5> 

-f 51**4 t S^-TS r fc (c 4. •? WIBHa® fcfSfSlK 
^i- 5 fls*£R jfcfc 4 tfitjis&S ft ±(3t$i- t 1" 5 *f »»i=- 

-rs. 

[0009] ret, m&bLxn. ->u=>^s«, t 

FT-LCDffl©^7^1S> GaAs§»MWI 

[o o i o] b-r&tmt lt«4, cu, 

C u Ag, Ag A 1 , A 1 W x W-g- 

^f*^i:LTf4. ^F9 7'/-* (t*T, BTAt 
, BTAM^ RilfBTA^^yf 

D7-/-/1' (TTA) ) Ztlhtr&tlBL&Vl* ^ 

*mi$f, Tv'-zK fTtWc^fX-f $//-/K h 
U7/-/K t!)f/U7;uK^v'^> ^n>\ jx^u 



(3) 4#fflsp 8-8 3 7 8 0 

4 

0>J;tl4 Kfv'/i'^^/^y^ 3}-^^ v*^*>-^<D 

-^y/^^-N-7=-;Vt Kn*V/W7S> (J£l 
T, BPAi«^t5) , BPAglS^ffll^ri 
^T-#5. fls5*ftjKfcl4» BS*S5#£W1-5 (W 

*«<b-&**s»4 LV\ B T As BTA^#, 
10 0!);U4B PAcD-^Vif yf(D- oWzk^I?^ Sr^^i-S 

fi6^tt5tfW s C u *7tt4C u-g-^T-*>5»^-^^ 
3h3k*&W1-Zo bpa, BPAfSi*, rn,e> 
<oa-a-^»4, ^M^±^ii-^*f^ s w^fc(4w^ 

[0 0 1 1] ■&m*±JliLftb-f2>tt'&<D3Ly?->SM 
14, *©Wfl.KiJ:9aS:i»«i-5Ci:*s-e#5. #J;i 
(4, v">-^(D7$: 7 5 tL<(4r 

ft SEMIS** (H 2 0 2 ) . 5»®L JSfcffi 

20 «SIt, *:'i';M*©IMb«&&*#r 3*^^*1 

wixfe 1^*914, &JB&±fi£#£i-?> 
[0 0 12] ^«Sr±*»i:i-5*t»*«W*fctt 

30 ifuy-^^ytciB^*^ 7iy->7yft*!) 
[0 0 13] ^l^i^itiWH^Ii^S 

T(4, CMPI4±IE{k^m^4U ! ^y^>'^J^* 

4HHBIMv^ffv\ -?r^^S2®Pigi LT±15{b 

mlg|5i^cfc•^^Tftffl-r5W*S'JfflroyXy^ < !: N jr 

So 

[0014] *^^(ciov^Ti4, wam<o5*>it 
¥&mm\zfti*-rz>i8.ft7!>i£>\,i<z>x\ mmfiik&mmm 

50 t^atti-5tt»4raHR-r5wtlcJ:9» S^lcBv^ 



5 

[0 0 15] *$g9?(4, ±EW»*jfeSrfififci-5 

Sit, 

[0016] 

K J: 9 SWE«*ffilc«ll«S:?g«i-Sfl:*Kj!lfe J: WW 

[0 0 17] £IT» 4S*±^ttWW:Cultf 
9 » itnmm&B T AT**>50iJ^fflVNT*^BJW 

&flsBScDCuO<t>L<f4Cu a OtBTAt^Sf&U 
Cu (I) -BTAfoSV^IiCu (II) — B TA"CScf 

*5i?&^iati c p<bL<(4}g;r£ c P, -f^^cu^ns 
l< i4we^ k k mm&i • «s»ft \z»i&-t set 

*&- (c £ tt 5 - t f4#$g i|J# 6> ©15£ (c i 9 * X 

[0 0 18] wCD{fcSH8£»4. 12 2 (A) (CJott-SCuM 
2 5±£B(CffM£*x5, i!b»C»jS*fttft«Rl4» 

^JfciOJliai^aiy^-V^SixS. Cull 
2 5roDflSBl^*SnT^5CuK2 5 (±^®IC{^SI^ 

lOi 9JdLTS^WIlfli!b^»Cii^LTV^CuBS2 
5©ti«5/h$ < #5,, ^co&, C u!2 5<£>Ba§B±fc 

tttsr tici 9K?*$ns„ r©«i:Hrfc*5v*Ttt» c 

u^2 5lCI4&fi;W5iA/if*V^«-efc50-C, 



(4) HW8-8 3 7 8 0 

6 

u £9Fg J: < C u ££§#£-£5 r. fc 

[0 0 19] ftfc, ±B»M*IB!*tS*fti: Lt 

is, wmn*b^<imm'<v \ f k&t&zitz>jTm<ot& 

[0 0 2 0] iI?ri^i:t5TOTO»ll 
T-fc9, {k*KIB*SBPA-CfcS*fr»ct±ffii:ra«»c 
10 t^T'tSc -f-*h>*>, WBtCLB PA&gfcl! 

^-Br/t^-g-, WWOx t BPAiiSRjSLTW-BP 

5l'P'fe>L.<(4jg?i£'P, -r^^^WSri^iiT^-y^^^T- 

iMk*fcf±aEASrauWi-*«BB(4: LTflUBI-*. * 
fc, rroMiii, CMPco^(cwa*a^*> L< (4SfB 
/«3, K ittlA • ««i<li:ft»t5 r 4: i:± 9 **K L 

20 [0 0 2 1] 

mmm d h »4*^^eonjfe0ii{csoVN-r^ffli-5W 

ftS'^*^^Tt. 1CK4, 
&9FBSffi 1 2 ast-WtCTWBB&SW^y K 1 3 
1"5J: pKLTSt^-Y Jlitt^. Kl 
3(4, Kafty^*^l 1 ©T^tciEe^tvfclHlte 

30 ^U^V^^J^^^td^^ix^W^J^El 1 ! 5 
OBtUHB*W»^<s' Kl 3iff#*-C«ffi*ix-C^5. - 
OWS^J^iE* 1 5 14, Hi 1 6 <0«t*&*Sr»J»i" 
"TV^S. /«c*3, 5f8/<y Kl 3KI4, «|g 

[0 0 2 2] HI 2 (A) (4, **S£F!lT*^ffl-rSteW* 
Sffil 2«r*1-»rffi0-C*>5. C <£>&9Fi§Sffi 1 2 14ft 
©4 5l-tTf^St5. *1\ -> y = v£« 2 1 _hK* 
J i </ mtso ->y = ygftS2 2 4«f! L> *<D±I,Z 
ho V >y&\££<0m£®l 0 n 

40 m»K*«2 3S:»rtt5. ftv^ ato7*hyy 
2/ y y 4 -Itts 4 WxJEti * >^ y f- v ^XgJd ± 
9, 3*3«tW->y =^^kBl2 2Sr^^-->- 

i/LT, ->y =">"®f{t:^2 2 (CitS 0. 4~10//m, 
JO. 4 /i m CD E^ffl SI *3 4 Wg^ffi^ffl ffiH&&Ml& 
1-5. JJcv^-c. W.ffi-?-7* hoy^y? 9 >-^)S(d4 
0)?$5Oiim©Hbf^>K2 4Sr^U > 
mMr?V* ho>^ y ?!J V^SHCJ: «9 i^: ^ jS^j 6 0 0 
nmOCug2 5?r««t5. i2 (A) IC^-T4 5 
(d, CMPiE?ltJCDCuK2 5J4Sfrt?*>5V9 =^{b 

50 1 2 2 tc&tt ^n^^MlCiit* LTJo «5 DDi!b»ttSr*1- 



7 

So 

[0 0 2 3] lOipiat^HLfcttiMSl 2£ 

Hi fc*i-ffiS8£ttSrffl^TCMP&tTV\ 

Cu^afeii^iailft^iVCu^^SrJgJSlcLfco CM 
PlctefflLfcSFBfflli, 0. nWyyF^'J 
i/y (C 2 H 5 0 2 N)**g?&fc0. 4 
/KfciSBKfc*** (H a 0 2 ) t (Di%&mi& (Cu^x 

30nm) 5:5. 3it°/ot^S[$^ £<btC0. 00 
i^/U ^ h/w^yy h y 7/-;^ (C 6 H 6 N 

liff^J 3 0 0 g f / c m 2 % Wmi£$& 1 4 
ft/Up 1 lOElGftl 0 0 r pmfc 

[0 0 2 4] CMP WBiSSWtffc 1 2 0 n m/ 

teWCu^y^^Wt^f^C, CuK25i* 
CCuS2 5 <D&&<D±K&rt btlX^^Zmt^? >M 
2 4 *>l»*U*Jtixtf*fe*V\ lftf^yg2 4« 
•iftftttCuBt2 5©W*iiaEJ:9»<tt3 0 nm/# 
■C*>5*. *^^fflt LTmJiSL/cJ; Cul 
2 5 (DWm^Mit^^ ^2 4<Dffim£ 9 fc«*»»CJtA/ 
f:^T«f^>'l2 4S^titKttCug2 5 O 
ffi#JiQB6Bfcft2>a>"tN Culg2 5 0$I±t:ffiSI^ 

«B*r**a«T-««*-e«*Ufci:-*, H2 (B) 
\Z7jki~Xo^. CMPtcJ; 9*£LfcfcS;b;h,5««te 

[0 0 2 5] ft*5 H CMP |:*iV^ C u *ffii i* t Sfi 
tSOt, Cug2 5 0SBHj:Cu, CuO, Cu 2 
O, Cu (OH) x^dSS«Ef5t%X.^ix5^> BT 
A f*V ^-f fr<Dm% bt>*1s—h ik&m*J&$L LTftSK 

[0 0 2 6] W:, BTASrRSPLfcWBfflSrffiv^T, 

^FgjE^li4 0 0 g f /cm 2 fc U WS^S^i 
y 9 ^/uytO^m^mz. 60rpmil 

fc. wm&gtcDM&zmm. &&<D&m (i/t) 

^±51-, a«tt0'Ca>&*5J 1 0 OtSTlCfcV^T. 
W^iSS^>cti-5^SoiS?|£ (1/T) fcfS, lilS-it 

LTV^So Lfc^ot, IgitSdittTCMP^l: 
5 D Cug2 5iSi«JWffiSli 



(5) 4#§§¥8-8 3 7 8 0 

8 

^ CMPK:fc^TWg&^kL<teWB'^ KU1±5 
^Jlitt • «««flFfflK ct 0 «*»C»*Six5 ^ fc 

[0 0 2 7] BTAa>aa&D*^»i"5WBiift*5 

1 2-=&A'/ 1 J y h/Wd*ti-5BTAOga!ra*SrSL, ffi 

J: 5 fc. BTA£i^L*Vv»<frfctt:, WBSSg 
10 fi^3 5 0 nm/;9\ ^^^3*«tt*Sl4 5 n m/# 

^v^»«tt#fc»«H*ttfctt^i-5. fc«U 
itgfSBTAO. y H/UT?«ffiafPLTV^5 

t^xfe^So Cul2 5 5:l*St5fcfeMI 

ftBTA©tll 0. 00lWJyh^T^:'< 

[0 0 2 8] Jfcfc, BTA^rO. 0 0 y Yfls 

20 -S:^5J: 9 fcU «F*5£*:fcJ:U J JE35^ir 

yoUMEfttt*^ 6 0 r p m fc Lfc 0 5 fc 

#LTJtt«BMfcfcfc9. ^^1115 0)^7 7^ 
£iloTl^5 tS^Jx^o i" il^CQCMPfcjo 

*fc#3S£;h/ri>5K fv*t5tCuR2 58ffi^ft 
■WjftSWBtft* fe L < teWS'* s> Kfc X V %mfo • 

30 &m*m 3 K«i-#a*-e(ow«i**oii* x-_htf 5 c 

[0 0 2 9] &fc, x-f 5/^>-^fi^iE^i|Sffi#tt{-o 

CuH2 5*5iU ? ^k^^>ie2 4^T»itf:Pl 
^WS^T0#i: bfCo B6^bW6)^4J:5^ Cul 
feii^iaSlOx^ y *»^fiStt, BUM** 10m m^gE 
*«f>*»-e» 1 5 0 n mT'fc 9 , *ffl±l5ffBBHOftV^ 

^ y > V f S fc A/ if* JO L * 35 » o tz Z t * i" 5 

40 cuK2 5 ±\zm&zftiz&mm&$h%kmcmmv 

[0 0 3 0] *HJ6«ytC*3V>Ttt. fi«tltCu 
5S^^^/^f-^^cov^T^^ UTV>5^. C u \Z'J?&<D 

LTCu«^OM> ^JxiiAg, AK W^(OSI^^ 

[0 0 3 1] Ztz. *H*«^*3V^TI4. WSSt^fcL 
50 CFSa^-fc UTi^y *a^fcra«*>5VM4-tix«± 



9 

^{k-fe y «{fc£**fr?\ ^ 

[0 0 3 2] *HJ60dfci3^Ttt, lyff^B 

;/Sitr$ Km^^Kt, ttttfc** (h 2 o 

[0 0 3 3] 4fc, *^JS^Jtc*3^TIS, iI/<5/ Kfc 
*H<o«aK*t4: L-CJ4, *JH»»^7^^Sf tt# 30 

(jfcft^tj i ) wmm tu, o . 12 ^/u/ y s/ h /kz> 
o. 4 4^-/u/y ^ WKDiMMt** 

Lt-yyM^ (Wei3 0nm) £5. 3lf%T- 

lfc«in«UCLTB2 (A) IC^ri-^WSS«l 2»CC 
MP?rtTofc 0 

[0 0 3 4] CMPOif, fHSliS)2 5 0 nm/ 40 
4 y mESil-*JV N "Clif^ y-»^4* s **J3 0 0 nm 

<llifi«2) 0 7 (A) **«S«T«[ffii-St«W» 
<Di5»wLT^«i-5>. 41\ ->y =>5S2 l±fcj* 50 



#i¥8- 8 3 7 8 0 

10 

S l <.m8«©->y 3yWUl2 2«:«{jt. &v>T\ a 
^v^xgict "9, •>y3yifkl2 2?r^?-=y/ 

Lt, ->yayif{tl82 2l:|B0. 4-10 um, gg$ 
0. 4 tf m roiE^fflSI*5iU^iKiEi^fflM7L^*JFMi- 

7 0nmOHkf^yS2 4?;MU 

(WF 6 ) ^f^«J:l5**if^roa-g-^ 
^SrfflWcfl&CVDaHciJ: "9 , J? 6 0 0 n m©^7 
FWK3 2Sr»riti-5 D 0 7 (A) b 

2 2 fcKJt bn^^t-iise l-c*5 o GflCijeM***-*- 

[0 0 3 5] ^©iplCLT^fiLtWIIfil 2^ 
111 l K^-r^SSfiSrffl^TCMP&tr^ IH^ffl?t*5 
J:tflRtt^fl3M?L«*©sft»*WBl3 2?rl^*LTW 

S^tUT7;W?te : ?- (?*5SM5 0nm) £r 1 . 0 
J?)i:o. 4g/P^;WN — * 
y^/V-N-7i=./H: Kn^V/V7?y ({fc^S* 

«E^)3 0 0 gf/cm 2 , »SS»1 4*5,J:U^^ 
•Y -y f ib/V? 1 1 ©EKEfSc lOOrpmiU 

[0 0 3 6] CMPO^S, WBiS.S.tt^}3 0 0 n m/ 
ftX'lh*). #ttfci*ii-e*>ofc 0 4fcs WffifciA^iH^ 

4v>„ f?vi3 ifc±0tftf^yH2 Aommmm. 

IW12 5 btetA,£~mzm3 0 0 nm/^Tfecfct 

3lc^i-J;9(c, CMPia 9 3S4LfctI^5«§ 

[0 0 3 7] /«C*3 X CMP^c:*i^^TWSS^C(4, w, w 
Ox^/5SSffi-f5i:#x.Pjix2)^, b P A(2^-f°*L?>4&) 

ioM*SrS 8 tc^i". ::m dha5»wM3 2. 

yg3 no£xfmk^?>wi2 

^^£7)7^ y^V^ffiti, EIM^ 1 0 u nKDSd.m.'P 
5 0 n m-efo s Hffl±l5t^SWiV N SSt? 

V i/ffil4li t A/ fit »0 LW>ot:i?: %Iti- 2> t , W 
IK 3 2 JilC^fig $ tltL&mm&%}%:#) icmti L T V > •£ ^ 



(7) 

11 

[0 0 3 8] *H«5«K*JV*Ttt\ teWmBit LTWI 
[0 0 3 9] S bJC. _hB3tt60lJ-eii, tteFMtfc L- 

LTv^tfK wf 6 Wts i H« ■%*b<r>m.^-)i?*. 
L< 14 ICH 2 #*£r8sflDL/i;tf;*£:fflv> 

i Ng. T i S i ^<0->yf--< KJI^cOJbdStRtfHCW 
[0 0 4 0] *HiS«i|lC*5V^Tfi, W^StT-tL 

[0 0 4 1] ifc, *38!tffil^*sv^-Ctt, xyfy^ 
t LTaiMb***«««:fl3U\ fl^KSli: LTB P A 

*as»bJt5. fc^KSSi LTtt:, syf^t 30 

[0 0 4 2] #»&S0iJK::fc5^-C{4, Wt^yKK 

liWtS^ft*ii^^5ffI/<7 Kfrfflv^itf, ma 

*K<oR*flEi: ttli, **«»i57^/H 40 

m) Sri. 0li%T»ft5tfctO. -fftfc>*>^U£0y 
T*{£ffl U fi9FaS<J C H V ^ T B P A Srgsira L T V * t> W 

zm\<^^ksift-timmm2 tmm\cLxm7 (a) tc 

*tWiSSi 2 t^CMP £frof-„ 

[0 0 4 3] CMP©^ mm^mt^)3 5 0 nm/ 



#PI¥8 - 8 3 7 8 0 

12 

51-, ft/hlHiroo. 4 m mEIMBJwfcVTtt-r-r y V 

m t (oifr&m (cu-bta) frbtez&mwktmj&z 

S #J cp (D 31 3/ ^ > # fc J: 9 C u *s a y ^ ^ ^ $ fi 
5„ ifflS^, CucD^y^>-:/ig£<£>?§tt{fc^*/i-' : ¥ 
-E.J*JfctMWc*<, C u <0W*£flE«>i8tt3t*A'* 
-E„l4JtttW/hSv^ B w*U4, W^lc*3V^Tf4, rt;^ 

[0 0 4 4] *^Jg^JT-(4, CMPSr<6?aT'=fT 

9#^-l-oV>TtftB^-r-5o CMP?r{£fa, 0!l±tf2 0=0 

(»ja) x-m-wt.m<owm*'n^, wtrtx& 

Wl, m*.\Z2 0X.UTxW,-fkV£<nwm*''n^xh£. 

[004 5)12 (A) }C^-r«?3f«Sffi 12*H1IC 
j^-rW&$Sfi£fflV"-CCMP£rm\ EHffl»*3iVS 
»BlftfflHljL«^«>jM«*CuR2 5 SrHfe* ITC u O 

m LtLWmftHt. 0 . 12 -=e/v/ V y Y >v<r> 

(C 2 H 5 0 2 N) TK^^t 0. 4 4^/V-/y y 
iiStffcTkiSiTk. (H 2 0 2 ) tCS^i (CuOxyf 

nm) ^5. 3**%-C»*S*» £iblC0. 001^ 
v yjvto^s*/ Y VT-/—/V (Ce H 5 N 3 ) 

#14, W^ffi*4 00gf/cm 2 , iS^Sl 4*3<t 
XIM^E^^ V V 1 1 rolslte^ 6 0 r p m t Lfto 

[0 0 4 6] Z(Dh%<DC\i(Dtym&&.io£.Xf^y?-> 

y&&<DU&&.&'&*m'<tz., *<»M*m i o iZTjk 
fc„ iai ofrbmbfrte*. o\c wmmm&zu^v 1 ?- 

>^iiS(4, iaSroig^: (l/T) (^exponential (fg 

^^—■E^^fl^fl^^, E.p^O. 7eV 
T*fo9, E«.^Mt)0. 9 eVffcofc. ^^^0^7 



(8) 

13 

[0 0 4 7) «HS&&fr£iI. (2 4. O^) ICR 

K2 4£1-^TI&*Lfcli#S:l3Fg$$TB#i Lfc. HI 1 0 
£&4i;6S 10m mCOia^^*S15T-^ lOOnmf 

[0 0 4 8] SFSi&g&^ta (2 4. ot) icr 10 

^LTCMPSrtTofc#^-t, $F£i&gSr 1 4. CClc 
R£LTCMP4r*To7i4§-S-<DE|gi|§5 mncof^ y~> 

1 2(C^-r„ El 2*»6>Wfo*»<cJ: 51c, *&?BT-CMP 
£*T? r. tic J: 9, 3-— •y»^<Oy : >y^^ 

[0 0 4 9] CMPSCCulfeii^Eto'iO! 

cu/7 ^©affifc^aESVHMWfc-c** Lfct; 
5, 12 (B) ic^-fiplc, CMPlCfc 938£L;fc.£: 
Sfeh.5*iSli£<ft&fr**>ofc D 20 

[0 0 5 0] #HiS#Jlc*5V^I2:, ftllgt LtCu 
KSrffiV^4&^lcoUNTaftWbT^<5*s, CuC>t© 

[0051] #3£;660iji::*5v>t«\ iie^t L 
T->y *lSt•^o^Srffl^^fc^■lcov^TfftWbT^^5 

[0 0 5 2] £fc, *:|liS0iJ(c*5V^Ttt:, acy^-V^ffJ 
LTV>5tfS, iyfy^tLT7 5 KS»t>L<lir 

5/sit7? Kat»«5js*»t» a»fla*c* (h. o 

2 ) , tail. jJcffi^®E> rf-sS^jMFoKfcffl &«*e>4 

<t#«!ifc urii» i->fvmK 

x<< 5 tr/— /k h y r /k -9- y =?>vt>v k=Jt v 

i», xf i/yi>7 5 V. v-^-r-f >\ p — T 5 /'OX 
fc»*!C*iV^Ttn«l«>«l*36S#t>*t5. #IC BTA 50 



#^¥8-8 3 7 8 0 

14 

*fc!4BTA©*Wlti»(*»i. «L»*»«^a»*»« 

[0 0 5 3] *H2fc«IC*iV*-CB:, iS^i' KIC 

li»IB^«'F»*A>fe**J3FS^y K«rJflv*fc#, BIS 

it, w«^i 4rticftj««aiB}4 laqftiT&ft-tv* 
s. rro»^ifigs&4 l rt»c*. ai^uv^y =-/i^s 
«?»«ESrii*S*5w4:lcJ:!?» 1 4 *5 itW 

Kl 3©?aS5rPffli-Sr.i:>i5-e#5 0 flM 

^ja*BiSiS*S'5rtg-C*>5„ J«nr8£fliS8&4 1 li2 5S®tcD/£ 
^ftifl^e (J&i«B4 2. 4 3) lcSM**ixTj39, ii 

§14 2*5 i IF 4 3 IC 14, ^rtL ; PtbWS»J#fel&m«4 5*3 
J:tf4 6as-tft-?;h*«£*tT*J»K 4 WWW© 

iBlSfclSflS-CtS i 9lC7io-CV^5„ »ISf 1 

4©±*lci4, ft*p$ix^*6*4-W^ffii 4±lc?*:# 

[0 0 5 4] ±K«*SrWi-S?ff*3S*«rfflv^-Cs -© 

(75 (ffi&9Ffi) tCMP^ofc, ^i*3, <££Pt§4 
2(^>U^?aS^ 2 4 . O'CirU ?&33>S4 3 0>R«ffl£ 
4:14. 0 c Cti-5C ttcj; 9, 9Hff*Uttite£iR 4 5*5 
i^rortlS5CO^ ; S^J©^4:2 4. O'ClCiSSPffi 

4:14. CClcia^PSSLfco *fc, F/X/U4 
7l^gC<D^B*<75?fiSt 1 4. 0 < ClcjB.^S5L7^ o 
[0 0 5 5] W'OmfL^'f -y^4 4 ICJ: (Jflf 

ffil 4©?&^«atK4 1 4-^SPS§4 2(CSggU, 5F^J 
«M&»«4 5*fflV^T. W«aftSr2 4. 0'CICR^ 

«<O^B#Pai4 2^5 I^T-fco 7i 0 

[0056] m-<Dmm<vm. wm&mf&&M4 54-f? 

JfcU 4<0?&fflt«8WS4 1 *:9)0»A.^-f y 

f^4 4ICi9ftSPli4 3(Cgij^b, igliilc9Fg!£ffi 1 4 
rtlci4. O'CWftipTK^tiS^-ar?) t*lc, v'^-yh 
/ 7^ib?ftiP$n7C^*4:'Slt-r5r ilCfc 9, 

wsti 4 4-^spufco 4±©»i^s/ k 

i 3Siroiagi*i 4lClC^ofcB#,S.-C, W^Jtti^ 



(9) 



<&ffl¥-8-8 3 7 8 0 



15 

m&i3 1 mm\ci.x cmp zrt^tL. z<om—<owmiz 

k%. *-»W»©WaM*IB!H:2#2 4fJ>-ca!>ofc. 
[0 0 5 7] t^ld, W^$itfcCuiEiS»-*J»-t2>7 f -< s/ 

s^^*©e*««#tt*rii'<fc. ^cosssm^i i 4 
*-r„ mi 4^ib^b^i^ic ^ta. ®ia<D-|&isg 

[0 0 5 8] 

[mi] *JB?BOflf**aic«[ffl4iiSflFJ»i6«Sr*i- 

[12] (A) , (B) tt#»9!<0W«*ifc0>-*ilfc0>l 
*tftf!i-Sfc«><&WffiB. 

[@3] *%BO&£:&&£&l?£&B&ft£9FSi£ft 
[14] *^^<7?gf«*-fefC*3(t5BTA<7)^n4(C*)- 



16 



10 



20 



[15] 3«B?3©W*#*fc:i3«*&W»E*Ji:W*i«« 

[16] *&m<OWm%&lc&l-fZ>&,maky : -<y'» 

[17] (A) , (B) l4*5S93<OW**«fc©te0>35* 

[IS] sfcSiJlOWB^ftfcSsttaEMMlfc?^ s> •» 

[19] fje*©W*#ft&tft9J1-5fc«><0«ffiH. 
[11 0] **9§©W«*tttefett5W«iStf*SJ:l** 

imii] *&m<owmjjm\z&ttz>Mmffit : r4 ?-> 

y^ltiOif^t^77„ 

[mi 2] ^^(OW^ffilcfcltS-rw s/W^Si 
W Btif ffl k <o mm £ ^i" ^ 7 y o 
[mi 3] *»WoflFS*ffi[::fl!ffl**t5flF»lt1HO- 

gB^^i-mB&m,, 

[mi 4] #&iP§<DWI^&Kfett5Ki&*Ii^ r> 
>- t co BSffi& ^i" if 5 7 D 

li-^ft-^*;^ 12-jtfliS, 13- 
WB'<y K, l 4 -5 
1 6-"$F£&k 2 1- 

J^, 3 

4 2, 4 3 - ft*PSI, 

4 6 -wmmm&&8t. 4 7 y y. j 



1 

2 4---^-fb^^ VIS, 25-Cu 

3 2-Wfflt, 4 l-MKflMMK 

4 4-§)0fi^^yf, 4 5, 



[11] 



[13] 




no 000 



-14 




a a po 




[HI 5] [06] 




mm* ( pm ) 



(11) 



<&ffl¥-8-8 3 7 8 0 




(12) 



«rBHl8-8 3 7 8 0 



[[Ull] [012] 




5 m fl C/im) +90% +tOO% 

w m cast*<ft> 



[013] 

[0 14] 




B&« (Mm) 



&ffl¥-8-8 3 7 8 0 



[<&fa®!§'j] &f?mmi 7*©2©«ieicj:5*t]E©»« 
iwmft) jB7»nji5 2iz» 

[MffH] Wl3¥8fl3 1 0 (20 0 1. 8. 3 1) 

#B?8 - 8 3 7 8 0 
[&i0] ?^8¥3^2 6S (1 9 9 6. 3. 2 6) 
[¥«■«*] ^HH»IM^* 8-838 
[HJB##] *fK¥ 7- 5 5 2 9 0 

mmmfHmmis.] 

H01L 21/304 321 

C23F 1/18 

// C09K 13/06 101 
[F I ] 

H01L 21/304 321 M 
321 P 

C23F 1/18 

C09K 13/06 101 

[$§££} S ] ¥■$. 1 2$1 Ofl 1 3B (2 0 0 0. 1 0. 
1 3) 

l&tMtJE 1 ] 

[«]E»tts*] mmm 

[ft*Jl2] SiFlS^JR*SCu*fc{iCu-&^T-foU, iff 

So 
So 

i-*W»»-»i-*^S'^>'* r a** J l Onm/Mit 



*/UitX' 1/1 0 00~3/100 CD®IST*S>5W*J1 

m*M1> t 'Ptl:< ttN-'<y/^^-N-7x=;vt K 
b dr is JUT 5 ^*fc»4*C3lli»<*Sr&*i-5fll** 1 IE 

«*ffiK:{R««*»J«r5^*««Srjn*.fclJW5J9F«« 
fcffl^fc{fc¥»WWW*#ifcfc <fc 9 BUSEIRSrWg UTtu 

[8t#Jg8] WB^I*Cu4fcl4Cu^*)9, S5 

n^y^^rmfcT $ ;mm&£v/-£ft&T s. kwe 

[|»*3gl 1] 7 5 yPKisiUf/^/clATS KfiEfft. 



¥fffl¥-8 - 8 3 7 8 0 



-*|2- 



